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(57) The present invention relates to a method for 
processing a mobile originating telephone call i n a pack- 
et switched protocol based communication network 
comprising a packet switched protocol based cellular 
telephone network (1 ) having a first la yer (3) for trans- 
ferring signalling information assigned to the telephone 
call being processed by the communication network, a 
second layer (4) for transfe rring payload information as- 
signed to the telephone calL and int erface jnean s^ for 
coupling the cellular telephone network (1) to a further 
network (2), the method comprising: 

initiating a call by the mobile station (5). 
providing a base node address information identi- 
fying a base node of the second layer within the cel- 
lular telephone network (1), transferring the base 
node address via the first layer to the interface 
means under control of the first layer (3) in order to 
establish a through-connection within the second 
layer (4) for tr ansferring payload information of the 
call from tne interlace means to the base node on 
the basis of the base node address information, pro- 
viding interface means address information identi- 
fying the interlace means within the cellular tele- 
phone network (1), and transferring the interface 
means address information via the first layer (3) to 
the base node under control of the first layer (3) in 
order to establish a both-way through-connection 
within the second layer (4) for transferring payload 



information of the call from the base node to the in- 
terface means and vice versa on the basis of the 
base node address information and the interface 
means address information. 
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Description 

[0001] The present invention relates to a method for 
processing of mobile originated calls in a packet 
switched protocol based communication network that s 
comprises a packet switched protocol based cellular tel- 
ephone network, for instance, a GSM network', and a 
further network, for instance, a packet switched protocol 
network or a general switched telephone network 
(GSTN) that is coupled to the cellular telephone network io 
by means of an interface comprising a signalling infor- 
mation exchange function and a call or payload infor- 
mation exchange function between the cellular tele- 
phone network and the GSTN. 

[0002] Recently, there have been made attempts in a is 
more and more increasing manner to couple and to in- 
tegrate a mobile cellular telephone network, for in- 
stance, the GSM network, that is generally a circuit 
switched network to a further kind of networks, called 
packet switched networks, for instance, an internet pro- 20 
tocol network or VoIP (Voice on Internet Protocol) net- 
work, wherein call information is transferred in the form 
of "packets" between the called member and the calling 
member and vice versa. The packet switched network 
uses several different ways or through-connections in 25 
order to transfer the packets between the users, where- 
as in the circuit switched world, for instance, the GSM 
network, a through-connection is established within the 
network and. as long as the through -connection is main- 
tained, the whole call information including signalling so 
and payload information is transferred via the through- 
connection in the circuit switched network between the 
users. 

[0003] A through-connection in a communication net- 
work that comprises, for instance, a GSM network or a 3S 
similar cellular telephone network and an internet pro- 
tocol network as GSTN being coupled with each other 
by interface means is established in the conventional 
cellular telephone network always via a base transceiv- 
er station, a base station controller and a mobile sen/- 40 
ices switching centre to the interface that in turn is cou- 
pled to the internet protocol network or packet switched 
network. Some delay is introduced into transferring the 
call information, payload or signalling information on the 
side of the conventional cellular telephone network 
which renders the known architecture of the cellular tel- 
ephone network improper or not very well suited for cou- 
pling to a packet switched network, for instance, an in- 
ternet protocol network or similar network. In addition, 
the delay on the cellular telephone network side causes 
often a delay on the packet switched network side that 
lowers the overall network performance. 
[0004] It is, therefore, an object of the present inven- 
tion to provide a method for processing mobile originat- 
ing calls in a packet switched protocol based or Internet 55 
protocol based communication network which minimis- 
es the delay problems and bandwidth requirements. 
[0005] This object is solved by the method of claim 1 
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and by the communication network of claim 27. Accord- 
ingly, the inventive method for processing a mobile orig- 
inated call in a packet switched protocol based commu- 
nication network comprising an packet switched proto- 
col based cellular telephone network having a first layer 
for transferring signalling information assigned to the 
call being processed by the communication network, a 
second layer for transferring payload information as- 
signed to the call, and interface means for coupling the 
cellular telephone network to a further network or gen- 
eral switched telephone network, the interface means 
comprising a signalling information exchange function 
and a payload information exchange function between 
the cellular telephone network and the further network, 
the first layer and the second layer of the cellular tele- 
phone network being coupled to the interface means, 
and the second layer comprising at least one base node 
to be coupled to at least one mobile station from which 
the telephone call originates, to the first layer and to the 
interface means, the method comprising: after initiating 
the processing of a call, exchanging address informa- 
tion identifying the base node within the cellular tele- 
phone network and identifying the interface means with- 
in the cellular telephone network between the base node 
and the interface means via the first layer and under 
control of the first layer in order to establish a through- 
connection within the second layer for transferring pay- 
load information of the call from the base node to the 
interface means and vice versa on the basis of the ad- 
dress information. 

[0006] Since in the invention the payload of a call is 
routed directly within the second layer of the packet 
switched" protocol based or IP (Internet Protocol) basec 
cellular telephone network to or from the interface 
means the payload information is not transferred via the 
longer and more time consuming way of the convention- 
al systems, i.e., for instance, the mobile services switch- 
ing center of a conventional GSM network, and, there- 
fore, a corresponding delay in the cellular telephone net- 
work and the delay problems involved therewith are min- 
imised or they are avoided. 

[0007] Directing the payload of the call only within the 
second layer, e.g. between a base station transceiver 
as base node and a media gateway of the interface 
means, is ensured since the invention establishes a net- 
work unique addressing of the base node and the inter- 
face means by using the corresponding base node ad- 
dress or base transceiver station address and the inter- 
face means address or media gateway address. 
[0008] Further, by routing the payload information di- 
rectly from the base station transceiver to the interface 
means, for instance, the media gateway, the bandwidth 
requirements for transferring the payload information 
are minimised. 

[0009] The cellular telephone network can be, for in- 
stance, a GSM network. The further network can be or 
can comprise a packet switched protocol based net- 
work, for instance, the Internet, a VoIP network, an In- 
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ternet Protocol network, a GPRS network or a UMTS 
network, or the further network can be or comprise a 
circuit switched network or circuit switched protocol 
based telephone network, lor instance, a ISDN network, 
a PLMN network or a PSTN network. 
[0010] The Communication network ol the present in- 
vention comprises a packet switched protocol based 
cellular telephone network having a first layer for trans- 
ferring signalling information assigned to a call being 
processed by the communication network, a second lay- 
er for transferring payload information assigned to the 
call, and interface means for coupling the cellular tele- 
phone network to a further network, the interface means 
comprises a signalling information exchange function 
and a payload information exchange function between 
the cellular telephone network and the further network, 
the first layer and the second layer of the cellular tele- 
phone network being coupled to the interface means, 
and the second layer comprising at least one base node 
to be coupled to at least one mobile station from which 
the call originates, to the first layer and to the interface 
means, wherein the first layer controls and transfers an 
exchange of address information identifying the base 
node within the cellular telephone network and identify- 
ing the interface means within the cellular telephone net- 
work between the base node and the interface means 
in order to establish a through-connection within the 
second layer for transferring payload information of the 
call from the base node to the interface means and/or 
vice versa on the basis of the address information. ~* 
[0011] Further objects, advantages, advantageous 
improvements and applications of the invention are 
mentioned in the following description of a preferred em- 
bodiment of the invention in connection with the en- 
closed figures that show: 

FIG. 1 a schematic block diagram of a packet 
switched protocol based communication network 
that has a packet switched protocol based GSM 
network being coupled to a GSTN network (General 
Switched Telephone Network); and 

FIG. 2 a signalling flow example for illustrating and 
explaining an embodiment of the inventive method 
for processing a mobile originated call in the packet 
switched protocol based communication network 
shown in figure 1 . 

[0012] In the figure 1 a schematic block diagram of a 
new packet switched ' protocol based communication 
network is shown which comprises a packet switched 
protocol based cellular telephone network 1 and a fur- 
ther network or. GSTN network 2 that is coupled to the 
cellular telephone network 1 by means of an interface 
20, and on which the inventive method is implemented. 
In the following the invention is described by example 
using an Internet protocol based GSM network as cel- 
lular telephone network 1 . 



[001 3] The cellular telephone network 1 is divided into 
a first layer 3 or level, also called an application or sig- 
nalling information processing and transferring platform, 
comprising application and network service functions. 
5 and into a second layer 4 or level, also called a trans- 
mission or payload information transferring platform, 
that comprises call information transmission or payloac 
transmission, for instance, in an internet protocol format. 
Further interface means 20 are provided in order to ccu- 

io pie the cellular telephone network 1 to the GSTN net- 
work 2 for bi-directional information and signalling ex- 
change between these networks. 
[0014] The interface means can comprise a media 
gateway for payload information exchange between the 

'5 cellular telephone network 1 and the GSTN network 2 
and to be coupled directly to base transceiver stations 
of the second layer 4. Accordingly, in the invention, a 
. part of the functions of a mobile services switching cent- 
er of the state of the art, more specifically the payload 

20 information transfer function, is established in the inter- 
face means of the packet switched based cellular tele- 
phone network 1, i.e. the media gateway, whereas the 
other functions, particularly the call signalling function 
and control functions, are maintained and carried put in 

2S the first layer 3 by means of the first layer, for instance, 
in the mobile services switching center 16. In this regard 
the cellular telephone network 1 provides a so-called 
"distributed mobile services switching center", since the 
control and transfer of payload information, as men- 

oo tioned above, is moved from the conventional mobile 
services switching center to the media gateway of the 
interface means of the Internet protocol based GSM net- 
work. 

[0015] The second layer 4 of the GSM network com- 

os prises several base transceiver stations (BTS) 7, 8 and 
9. Each base transceiver station 7. 8, 9 houses the radio 
transceivers that define a cell being assigned to a cell 
area and handles a radio link protocol 6 that is the con- 
nection to a number of fixed or mobile stations 5 existing 

-to jn the corresponding cell area. 

[0016] As shown in figure 1 on the second layer 4, the 
base transceiver station 8 is connected by means of a 
direct connection 11 or route, also called a through-con- 
nection, to a media gateway 10 of the interface means 

•*s 20. The base transceiver station, therefore, comprises 
the functionality and protocol for sending and receiving 
call and pay toad information from or to the media gate- 
way 10 via the direct protocol connection 11. Further, in 
order to serve the device control protocol connection 1 3 

so between the base transceiver station 6 and the base sta- 
tion controller 14, control protocol software is imple- 
mented on both the base transceiver station 8 and the 
base station controller 14 on the basis of DCP (Device 
Control Protocol), for example MGCP (Media Gateway 

ss Control Protocol) and MDCP (Media Device Control 
Protocol) protocols. 

[0017] The media gateway 10 substantially provides, 
a payload conversion between the packet switch 
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GSM network (GSM = Global System lor Mobile tele- 
communication) 1 and the GSTN network 2. e.g. a pack- 
et switched protocol based network or circuit switched 
protocol based network The media gateway 10 of the 
interface means 20 comprises devices such as trans- 
coders, modems, a network access server etc. Since 
the transcoders are provided within the media gateway 
10 of the interface 20, the bandwidth requirements are 
minimised. Further the media gateway 1 0 comprises the 
functionality and control software being required for 
transferring payload or call information directly to the 
base transceiver stations 7. 3. 9 On the direct connec- 
tion 11 from the base transceiver station 8 to the media 
gateway 10 payload information is transferred with a 
rate, for instance, of 13 kbps. On the connection from 
the media gateway 10 to the GSTN network the trans- 
mission rate corresponds to, for instance, 64 kbps. 
[0018] The first layer 3 of the IP based GSM cellular 
telephone network 1 comprises a number of base sta- 
tion controllers, wherein in the figure 1 one base station 
controller 14 is shown, a number of mobile services 
switching centres, wherein one mobile switching center 
16 is shown in figure 1. a home location register 18 
(HLR) and a number of visitor location registers (VLR) 
wherein only one visitor location register 23 is shown in 
the figure 1. The home location register 18 contains all 
the administrative information of each subscriber regis- 
tered in the GSM network along with the current VLR- 
location of the mobile stations 5. The visitor location reg- 
ister 23 contains selected administrative information 
from the home location register 18 necessary for call 
control and provision of the subscribed services for each 
fixed station or mobile-station 5 currently located in the 
geographical area controlled by the visitor location reg- 
ister 23. The home location register 18 and the visitor 
location register 23 together with the mobile services 
switching center 16 provide the call routing and possibly 
international roaming capabilities of the GSM network. 
Further units, for instance, the equipment identity regis- 
ter that contains a list of valid mobile equipment on the 
GSM network and an authentication centre are not 
shown in the figures. 

[0019] The base station controller 14 and the mobile 
services switching centre 16 are connected via an ap- 
plication signalling protocol connection 15 and the mo- 
bile services switching centres 16 is also connected to 
the home location register 18 via an application signal- 
ling protocol connection The application signalling pro- 
tocol connection 15 is, for instance, implemented on the 
basis of the known MAP or BSSMAP protocols. * 
[0020] The mobile services switching centre 16 is the 
main component of the layer 3 and provides all the func- 
tionality needed to handle a mobile subscriber or a mo- 
bile station 5, such as registration, authentication, loca- 
tion updating and call routing to a roaming subscriber. 
Further, in the mobile services switching center 16 a 
MSC device control protocol is implemented for control- 
ling the media gateway 1 0 of the interface means 20 via 



a MSC device control protocol connection 17 between 
the media gateway 10 and the mobile services switching 
center 16. For instance, this MSC device control proto- 
col can be implemented m the mobile services switching 
5 center 16 on the basis of a device control protocol 
(DCP). 

[0021] Further on the layer 3 of the GSM network a 
signalling gateway 21. for instance, a SS7 gateway 
(SS7 = Signalling System No. 7), as part of the interface 

>0 means 20 is shown which, for instance, provides bearer 
signalling conversions between circuit or packet 
switched protocols and packet switched protocols or 
vice versa. It may also provide application level signal- 
ling conversions between different protocols The sig- 

'5 nailing gateway 21 is connected to the GSTN network 
via an interface protocol connection. A number of op- 
tions for operating and connecting interface means to 
■ an internet protocol network or to the GSTN network 2 
are described in detail in the internet draft, draft-ietf- 

20 megaco-reqs-oo.txt on httpV/www.ietf.cnri.reston.va. 
us/ID.html, having the title "Media Gateway Control Pro- 
tocol Architecture and Requirements", dated January 
1999. Further the signalling gateway 21 of the interface 
means 20 is connected to the mobile services switching 

25 center 16 by means of a trunk signalling protocol con- 
nection, for instance, ISUP, as shown with the reference 
sign 22 in figure 1. For further detailed information on 
the packet switched protocol based communication net- 
work reference is made to the specification "Basic ar- 

30 chitecture for packet switched protocol based GSM net- 
works" filed by and assigned to the same applicant as 
the present specification. 

[0022] In the following, the procedures and steps are. 
explained which are carried out for processing a mobile 
35 originated call in the packet switched protocol based 
communication network being illustrated in figure 1 . The 
essential steps of the processing are shown by numbers 
1. to 38. in the figure 2. 

[0023] In step 1 "SETUP", the mobile station 5 initi- 

40 ates a new call or dial up access procedure by request- 
ing a call set-up that is forwarded by means of a DTAP- 
protocol connection to the mobile services switching 
centre 16 of the first layer of the IP based GSM network 
1 . DTAP means direct transfer application part and is a 

^5 function within a protocol layer for communication and 
signalling between the mobile station 5 and the mobile 
services switching centre 16. This direct protocol con- 
nection is illustrated by the DTAP protocol connection 
24 in figure 2. The physical connection from the mobile 

so station 5 to the mobile services switching centre 1 6 and 
vice versa is realised via the radio link 6, the base trans- 
ceiver station 8 and the base station controller 1 4 to the 
mobile services switching centre 16 in upward direction 
and in downward direction via the units 14, 8 and 6 to 

55 the mobile station 5. Accordingly, in the following de- 
scription of the present invention, mentioning of the 
DTAP protocol connection 24 always means, that sig- 
nals and information of the DTAP protocol have to pass 
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the base station controller 14. the base transceiver sta- 
tion 8 and the radio link 6. 

[0024] Afterwards, in step 2. , "CALL PROC" (Call Pro- 
ceeding), after receiving the call set up request from the 
mobile station 5, the mobile services switching centre 
1 6 acknowledges the call set up request from the mobile 
station 5 by sending a call proceeding message via the 
DTAP protocol connection 24 to the mobile station 5. 
[0025] Further in step 3., "ASS REQ" the mobile serv- 
ices switching centre 1 6 generates and stores a network 
unique call identification (call ID) and forwards an as- 
signment request including the call identification via the 
application signalling connection 15 to the base station 
controller 14 m order to request for a traffic channel from 
the base station controller 14. An application signalling 
protocol is provided that, for instance, is based on a tra- 
ditional GSM application protocol like BSSMAP (Base 
Station System Management Application Part) which 
now, however, in the packet switched protocol based 
GSM network 1 is carried for instance, over TCP/IP pro- 
tocols (Transmission Control Protocol/Internet Proto- 
col). For instance, in the presently described embodi- 
ment of the invention, the application signalling connec- 
tion 15 is performed on the BSSMAP protocol and sig- 
nalling that is extended by the UPD CON/COMPL (Up- 
date Connection/Complete) interface. 
[0026] Afterwards : during step 4. "CreaCon". the base 
station controller 1 4 stores the call identification and for- 
wards a create connection request to the base trans- 
ceiver station 8 in order to reserve hardware and soft- 
ware resources for a new connection assigned to the 
call initiated by the mobile station 5. The signalling be- 
tween the base station controller 1 4 and the base trans- 
ceiver station 8 is carried out via the device control con- 
nection 13 by means of a device control protocol. The 
base station controller 1 4 includes a through-connection 
indicator that indicates a both-way through-connection 
between the base transceiver station 8 and a further unit 
in the GSM network 1, for instance, the gateway 10 or 
further gateways of the GSM network 1 . into the create 
connection request transferred to the base transceiver 
station 8. 

[0027] Next, in step 5. "CreaConAck", the base trans- 
ceiver station 8 then reserves the applicable resources 
in accordance to the create connection request from the 
base station controller 14 and maps the call identifica- 
tion into a BSC-BTS internal connection identification. 
Further the base transceiver station 8 includes BTS ad- 
dress information or local connection description into a 
create connection acknowledge message to be sent to 
the base statbn controller 1 4 via the device control con- 
nection 13 by the device control protocol (DCP). The 
BTS address information is a reference by which anoth- 
er node, for instance, the media gateway 1 0. of the GSM 
network 1 can address the base transceiver station 8 
and the call individual, for instance, the mobile station 
5. within the base transceiver station 8. 
[0028] After receiving the create connection acknowl- 



edge information from the base transceiver station 8, in 
step 6. "ASS COMPLV the base station controller stores 
the BSC-BTS internal connection ID and sends an as- 
signment complete acknowledge information to the mo- 

s bile services switching centre 16 in order to acknowl- 
edge the traffic channel assignment request to the mo- 
bile services switching centre 1 6. The assignment com- 
plete acknowledge message comprises the BTS ad- 
dress information. The step 6. again is supported by the 

w BSSMAP protocol. 

[0029] In the next step 7. "CreaCon'. the mobile serv- 
ices switching centre 16 sends a create connection re- 
quest via the MSC device control protocol connection 
that in the present embodiment is supported by the de- 

'5 vice control protocol (DCP). to the media gateway 10of 
the interface means 20. The create connection request 
from the mobile services switching centre includes a 
. through-connection indicator that indicates a backward 
through-connection, the BTS address information, a 

20 GSM bearer capability and a selected signalling infor- 
mation field. 

[0030] After receiving the create connection request 
from the mobile services switching centre (MSC) 16, in 
step 8. "CreaConAck", the media gateway (MG) 10 re- 

2S serves the applicable or corresponding resources for 
the create connection request and maps the call identi- 
fication in a MG-MSC internal connection identification. 
The media gateway 1 0 then generates a create connec- 
tion acknowledge information to be sent back to the mo- 

oo bile services switching centre 16 via the MSC device 
control protocol connection supported for instance by 
the device control protocol (DCP). The media gateway 
10 includes a MG address information or MG local con- 
nection description into the create connection acknowl- 

35 edgement information. The MG address information is 
a reference by which another node within the GSM net- 
work 1 can address the media gateway 10 and the call 
individual within the media gateway 1 0. Further the cre- 
ate connection acknowledge information comprises the 

40 MG-MSC internal connection identification. 

[0031 ] After receiving the create connection acknowl- 
edge information from the gateway 10, the mobile serv- 
ices switching centre stores the MG-MSC internal con- 
nection ID received from the media gateway 10 and for- 

45 wards an update connection request via the application 
signalling connection 15 to the base station controller 
14. The update connection request from the mobile 
services switching centre comprises the MG address in- 
formation from the media gateway 10. This step 9. is 

so supported by the new BSSMAP protocol established be- 
tween the mobile services switching centre 16 and the 
base station controller 14. 

[0032] Next, in step 1 0. , the base station controller 1 4 
sends a modify connection request via the device con- 
55 trol connection supported by the device control protocol 
(DCP) to the base transceiver station 8. The modify con- 
nection request comprises the MG address information. 
[0033] Then in step 11.. 'ModConAck", the base 
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transceiver station 8 issues a modify connection ac- 
knowledge message back to the base station controller 
1 4, again supported by device control protocol (DCP), 
via the device control connection 1 3 in order to acknowl- 
edge the modification to the base station controller 14. 
[0034] In step 12.. "UPD COMPL", the base station 
controller 14 then acknowledges the update connection 
request from the mobile services switching centre 16 by 
forwarding an update complete acknowledge message 
via the application signal connection 15 supported by 
the BSSMAP protocol to the mobile services switching 
centre 16 in order to inform the mobile services switch- 
ing centre 16 about the completion of the requested 
modification. 

(00351 After step 12.. in step 13. a backward through- 
connection has been established within the GSM net- 
work 1 . wherein the backward through-connection is es- 
tablished directly between the media gateway 10 that 
comprises the BTS address information from the base 
transceiver station 8 via the direct connection 11 to the 
base transceiver station 8 without using the path via the 
mobile services switching centre 1 6 and the base station 
controller 14. in order to transfer information or payload 
in backward direction, i.e. from the media gateway 10 
to the base transceiver station 8. 
[0036] Instep 14., called "I AM (SIF)", the mobile serv- 
ices switching centre 1 6 forwards an initial address mes- 
sage via the trunk signalling protocol connection 22 that, 
for instance, is supported by ISUP (ISDN User Part), to 
the signalling gateway 21 , for instance, a SS7 gateway, 
in order to set-up the new call to the GSTN via the sig- 
nalling gateway 21. This initial address message com- 
prises a signalling information field (SIF) that indicates 
adjacent nodes, trunk and timeslots. 
[0037] After receiving the initial address message 
from the mobile services switching centre 1 6, in step 1 5., 
"IAM (SIF)", the signalling gateway 21 transfers or re- 
lays the initial address message to the GSTN network 
2 via a signalling connection between the signalling 
gateway 21 and the GSTN 2, wherein the signalling 
gateway 21 only converts the signalling bearer for ad- 
aptation to the requirements and protocols of the GSTN 
network 2. 

[0038] Next, in step 16. "ACM", the GSTN network 2 
acknowledges the call set-up to the signalling gateway 
21 by sending an address complete message via the 
signalling connection that for instance is supported by 
the ISUP protocol. Afterwards, in step 17., "ACM", the 
signalling gateway 21 forwards the address complete 
message to the mobile services switching cental 6, 
again via the trunk signalling protocol connection 22 
supported by ISUP, wherein the signalling gateway 21 
only converts the signalling bearer. 
[0039] In the following step 18., "ALERTING" the mo- 
bile services switching centre 1 6 informs the mobile sta- 
tion 5 about the call set-up acknowledgement from the 
tSTN 2 by forwarding an alerting message via the 
TAP protocol connection 24 to the mobile station 5. 



[0040] In step 19., "ANM", the GSTN network 2 in- 
forms the signalling gateway 21 about the answer of the 
called node or party within the GSTN network 2 by send- 
ing an answer message via the signalling connection 
5 between the GSTN network 2 and the signalling gate- 
way 21 to the signalling gateway 21 The transfer of the 
answer message is again supported by the ISUP proto- 
col. 

[0041] Afterwards in step 20. called "ANM". the sig- 

w nailing gateway 2 1 forwards the answer message, after 
converting the signalling bearer, via the trunk signalling 
protocol connection 22 supported by the ISUP protocol 
to the mobile services switching centre 16. 
[0042] In step 21 . the mobile services switching cen- 

is tre 16 forwards a modify connection request via the 
MSG device control protocol connection 17 supported 
by device control protocol (DCP) to the media gateway 
■ 10 in order to prepare a both-way through-connection 
between the media gateway 10 and the base transceiv- 

20 er station 8. 

[0043] Afterwards in step 22., the media gateway 10 
establishes and performs the requested both-way 
through-connection and sends a modify connection ac- 
knowledgement command or signal back to the mobile 

25 services switching centre 1 6, again via the MSC device 
control connection 17 being supported by the device 
control protocol (DCP) in order to acknowledge estab- 
lishing of the both-way through-connection to the mobile 
services switching centre 16. 

30 [0044] Next, in step 23., "CONNECT", the mobile 
services switching centre 16 sends a connect request 
message to the mobile station 5 via the DTAP protocol 
connection 24 in order to inform the mobile station 5 
about the answer of the called party of the GSTN net- 

35 work 2. 

[0045] The mobile station 5 then sends a connect ac- 
knowledge message back to the mobile services switch- 
ing centre 16, again via the DTAP protocol connection 
24, in order to acknowledge the connection to the mobile 

•to services switching centre 16. This step 24. , is designat- 
ed by "CONNECT ACK" in figure 2. 
[0046] Afterwards, in step 25., a full both-way 
through-connection has been established within the 
communication network of the invention between all 

45 nodes involved in this call, which nodes, for instance, 
are the mobile station 5, the base transceiver station 8. 
the media gateway 10 and the called party within the 
GSTN 2. Now payload of the call and related information 
can be transferred directly between the base transceiver 

50 station 8 and the media gateway 10 in both directions, 
which means, that payload of the call can be transferred 
between the mobile station 5 from which the call origi- 
nates and the called party, user or node within the GSTN 
2 in both directions via the radio link 6, the base trans- 

55 ceiver station 8 ( the direct connection 11, the media 
gateway 1 0, the payload connection between the GSTN 
2 and the media gateway 10 and vice versa. 
[0047] In the following, the procedures for releasing 
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the established both-way through -connection are de- 
scribed wherein the steps 26. to 38. of figure 2 are in- 
volved. 

[0048] In step 26.. the GSTN network 2 sends a re- 
lease message via the signalling connection to the sig- 
nalling gateway 21 in order to release the both-way 
through-connection assigned to the established call. 
The step 26. again is supported by the ISUP protocol 
and is initiated by the called party or node in the GSTN 
network 2 

[0049] Afterwards in step 27 "RE I", the signalling 
gateway 21 forwards the release message, after con- 
verting only the signalling bearer, via the trunk signalling 
protocol connection 22 being supported by the ISUP 
protocol to the mobile services switching centre 16. 
[0050] Then, in step 28., "DISC"., the mobile services 
switching centre 16 forwards a disconnect request via 
the DTAP protocol connection 24 to the mobile station 
5 in order to request disconnection or releasing of the 
present call. Afterwards in step 29., "REL" the mobile 
station 5 forwards a release request via the DTAP pro- 
tocol connection 24 to the mobile services switching 
centre 1 6 in order to request a call release from the mo- 
bile services switching centre 16. Next the mobile serv- 
ices switching centre 16 sends a release complete ac- 
knowledge message back to the mobile station 5 : again 
via the DTAP protocol connection 24. in order to ac- 
knowledge the call release to the mobile station 5 (step 
30.). 

[0051] In step 31., the mobile services switching cen- 
tre 16 then forwards a clear command via the application 
signalling connection supported by the BSSMAP proto- 
col to the base station controller 14 in order to request 
releasing the occupied call resources assigned'tb the 
call to be released. 

[0052] Then, in step 32. "DelCon", the base station 
controller 1 4 forwards a delete connection request to the 
base transceiver station 8 via the device control connec- 
tion 13 supported by the device control protocol (DCP) 
in order to request the release of the call resources as- 
signed to the call to be released. 
[0053] In step 33. "DelConAck", the base transceiver 
station 3 then acknowledges the call release to the base 
station controller 14 by sending a delete connection ac- 
knowledge command back to the base station controller 
1 4. again via the device control connection 1 3 supported 
by device control protocol (DCP) 
[0054] Next in step 34. . "CLEAR COMP" the base sta- 
tion controller sends a clear complete command back 
to the mobile services switching centre 16 via the appli- 
cation signalling connection 1 5 in order to acknowledge 
the call release to the mobile services switching centre 
16. 

[0055] In the next step 35. "DelCon". the mobile serv- 
ices switching centre 16 forwards a delete connection 
request via the MSC device control protocol connection 
1 7 supported by the device control protocol (DC P) to the 
media gateway 10 in order to request the release of the 



call resources occupied by the media gateway 10 and 
assigned to the established call to be released. 
[0056] In step 36.. 'DelConAck 4 , the media gateway 
10 then forwards a delete connection acknowledge 

5 command back to the mobile services switching centre 
16. again via the MSC device control protocol connec- 
tion 17 supported by the device control protocol (DCP) 
in order to acknowledge the call release to the mobtle 
services switching centre 16. 

io [0057] Afterwards the mobile services switching cen- 
tre 16 forwards a release complete message via the 
trunk signalling protocol connection 22 supported by the 
ISUP protocol to the signalling gateway 21 in order tc 
confirm call release, {see step 37. "RLC"). Subsequent- 
ly. the signalling gateway 21 sends a release complete 
message over the signalling connection to the GSTN 2. 
after converting only the signalling bearer in order tc 
. inform the GSTN 2 about the complete release of the 
call. The release complete message is supported by the 
20 iSUP'protocol. 



Claims 

2S 1. Method for processing a mobile originated call irV'a 
packet switched protocol based communication 
network comprising a packet ' switched protocol 
based cellular telephone network (1) having a first 
layer (3) for transferring signalling information as- 

oo signed to the call being processed by the commu- 
nication network, a second layer (4) for transferring 
payload information assigned to the calk and inter- 
face means (20) for coupling the cellular telephone 
network (1) to a further network (2), the interface 

35 means (20) comprising a signalling information ex- 
change function and a payload information ex- 
change function between the cellular telephone net- 
work (1 ) and the further network (2), the first layer 
(3) and the second layer (4) of the cellular telephone 

40 network (1) being coupled to the interface means 
(20), and the second layer (4) comprising at least 
one base node to be coupled to at least one mobile 
station'from which the call originates, to the'first lay- 
er (3) and to the interface means (20), the method 

45 comprising: 

after initiating the processing of a call, exchanging 
address information identifying the base'node with- 
in the cellular telephone network (1) and identifying 
the interface means within the cellular telephone 

so network (1) between the base node and the inter- 
face means via the first layer (3) and under control 
of the first layer (3) in order to establish a through- 
connection within the second layer (4) for transfer- 
ring payload information of the call from the base 

55 node to the interface means (20) and/or vice versa 
on the basts of the address information. 

2. Method of claim 1, wherein exchanging of the ad- 
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dress information comprises. 

providing a base node address information 
identifying the base node within the cellular tel- 
ephone network f 1 ). s 
providing interface means address information 
identifying the interface means within the cellu- 
lar telephone network (1 ). 
transferring the base node address via the first 
layer to the interface means (20) under control to 
of the first layer (3) in order to establish a 
through-connection within the second layer (4) 
for transferring payload information of the call 
from the interface means (20) to the base node 
on the basis of the base node address informa- 'S 
tion. 

providing interface means address information 
identifying the interface means within the cellu- 
lar telephone network (1 ). and 
transferring the interface means address infor- 20 
mation via the first layer (3) to the base node 
under control of the first layer (3) in order to es- 
tablish a both-way through-connection within 
the second layer (4) for transferring payload in- 
formation of the call from the base node to the 25 
interface means (20) on the basis of the base 
node address information and the interface 
means address information. 

3. Method of claim 2. wherein the base node address oo 
information is provided by the base node and the 
interface means address information is provided by 
the interface means (20). 

4. Method of one of the claims t to 3. the first layer 35 
comprising a mobile services switching center (16) 

• and a base station controller (14) being connected 
to the mobile services switching center (16); the 
method further comprising: 
after initiating the call by the mobile station (5). gen- 
erating a network unique call identification assigned 
to the initiated call by the mobile services switching 
center (16). " 

5. Method of claim 4 the method further comprising: ■*$ 
forwarding an assignment request including the call 
identification from the mobile services switching 
center (16) to the base station controller (BSC) (14) 

in order to request for a traffic channel from the base 
station controller (1 4). ' ^ so 

6. Method of claim 5, wherein the base node compris- 
es a base transceiver station (BTS) (8), the method 
further comprising 

forwarding a create connection request including 55 
the call identification from the base station controller 
(14) to the base transceiver station (8) in order to 
reserve hardware and software resources for a new 




connection assigned to the call initiated by the mo- 
, bile station (5). 

7. Method of claim 6, further comprising: 

providing a through-connection indicator by the 
base station controller (14), the through-con- 
nection indicator indicating a both-way 
through-connection between the base trans- 
ceiver station (8) and a further unit in the cellu- 
lar telephone network (1); and 
including the through-connection indicator into 
the create connection request to be transferred 
to the base transceiver station (8) 

8. Method of claim 6 or claim 7. further comprising: 
after receiving the create connection request from 
the base station controller (14), mapping the call 
identification into a BSC-BTS internal connection 
identification by the base transceiver station (8). 

9. Method of one of the claims 6 to 8 : further compris- 
ing: 

after receiving the create connection request 
from the base station controller (14), providing 
a BTS address as base node address informa- 
tion by the base transceiver station (8). and . 
forwarding a create connection acknowledge 
message including the BTS address from the 
base transceiver station (8) to the base station 
controller (1 4). 

10. Method of ciaim 9, further comprising: 

after receiving the create connection acknowl- 
edge message from the base transceiver sta- 
' tion (8), storing the BSC/BTS internal connec- 
tion identification in the base controller station 
(14); and 

sending an assignment complete acknowledge 
message comprising the BTS address to the 
mobile services switching center (16) in order 
to acknowledge the traffic channel assignment 
request to the mobile services switching centre 
(16). 

11. Method of claim 10, further comprising: 

after receiving the assignment complete message 
from the base station controller (14), forwarding a 
create connection request including a through-con- 
nection indicator that indicates a backward-through 
connection, the BTS address, a bearer capability 
and a signalling information field from the mobile 
services switching center (16) to a media gateway 
(10) of the interface means (20). 

12. Method of claim 11, further comprising: 
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after receiving the create connection request 
from the mobile services switching centre 16, 
providing a MG (Media Gateway) address as 
interface means address information in the me- 
dia gateway (10), the MG address is a refer- 5 
ence by witch another node within the GSM net- 
work or cellular telephone network (1 ) can ad- 
dress the media gateway (10) and the call indi- 
vidual within the media gateway (10), and 
forwarding a create connection acknowledge to 
message including the MG address from the 
media gateway (10) to the mobile services 
switching center'(l6). 

13. Method of claim 1 2 further comprising: '5 
after receiving the create connection request from 
the mobile services switching centre 16, mapping 
the call identification in a MG-MSC internal connec- 
tion identification: and including the MG-MSC inter- 
nal connection identification into the create connec- 20 
tion acknowledge message. 

'14. Method of claim 12 or claim 13, further comprising: 
after receiving the create connection acknowledge 
message from the media gateway (10), forwarding 25 
an update connection request including the MG ad- 
dress to the base station controller (14) 

15. Method of claim 14. further comprising. 

after receiving the create connection acknowledge 30 
message from the gateway (10), storing the MG- 
MSC internal connections identification in the mo- 
bile services switching center (16). 

16. Method of claim 1 4 or claim 1 5, further comprising: 35 
after receiving the create connection acknowledge 
message from the gateway (10), forwarding an up- 
date connection request comprising the MG ad- 
dress to the base station controller (14). 

40 

17. Method of claim 16. further comprising: 

after receiving the update connection request 
from the mobile services switching center (16), 
sending a modify connection request compris- •*$ 
ing the MG address from the base station con- 
troller (14) to the base transceiver station (8), 
and. 

after receiving' the modify connection request 
from the base station controller ( 1 4), sending a 50 
modify connection acknowledge message from 
the base transceiver station (8) to the base sta- 
tion controller (14). 

18. Method of claim 17, further comprising: 55 
after receiving the modify connection acknowledge 
message from the base transceiver station (8), for- 
warding an update complete acknowledge mes- 



sage from the base station controller (14) to the 
base transceiver station (8) in order to cause the 
through-connection from the media gateway (10). 

19. Method of one of the preceding claims, further com- 
prising: 

forwarding an initial address message within 
the first layer to the interface means, the initial 
address message comprises information refer- 
ring to the called party within the further net- 
work (2): 

transferring the initial address message frcrr 
the interface means (20) to the further network 

■ - (2): 

forwarding an address complete message f ronr 
the further network (2) to the interface means 
(20): 

forwarding the address complete message 
. from the interface means to the first layer (3): 
forwarding an answer message from the further 
network (2) via the interface means (20) to the 
first layer (3), the answer message comprises 
information about the answer of the called party 
- or "node within the further network; and 
forwarding a modify connection request from 
the first layer (3) to the interface means (20) in 
order to cause a both-way through-connection 
from the interface means (20) to the base node 
and vice versa within the second layer (4). 

20. Method of claim 19, wherein the first layer (3) com- 
prises at least one mobile services switching center 
( 1 6) and the interface means (20) comprises a sig- 
nalling gateway (21 ) being connected to the mobile 
services switching center (1 6) and to the further net- 
work (2), the method further comprising: 
forwarding the initial address message including a 
signalling information field referring to the called 
node within the further network (2) from the mobile 
services switching center ( 1 6) to the signalling gate- 
way (21). 

21. Method of claim 20, further comprising: 

after receiving the initial address "message, 
converting a signalling bearer in the signalling 
gateway (21): and 

transferring the initial address message from 
the signalling gateway (21) to the further net- 
work (2). 

22. Method of claim 21 , further comprising: 

after receiving the initial address message from 
the signalling gateway (21 ), forwarding the ad- 
dress complete message from the further net- 
work (2) to the signalling gateway (21 ): 
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converting the signalling bearer in the signal- 
ling gateway (21 ): and 

forwarding the address complete message 
from the signalling gateway to the mobile serv- 
ices switching center (16) in order to acknowl- 
edge the call set-up to the mobile services 
switching center (16) 

23. Method of claim 22, further comprising; 

after receiving the address complete message from 
the signalling gateway (21). forwarding an alerting 
message from the mobile services switching center 
(16) to the mobile station (5) in order to inform the 
mobile station about the call set-up acknowledge 
from the further network (2). 

24. Method of claim 22 or claim 23. further comprising: 

forwarding an answer message from the further 
network (2) to the signalling gateway (21 ); 
converting the signalling bearer in the signal- 
ling gateway (21 ) and then 
forwarding the answer message from the sig- 
nalling gateway (21) to the mobile. services, 
switching center (16). 

25. Method of claim 24 ; further comprising: 

after receiving the answer message from the sig- 
nalling gateway (21), forwarding a modify connec- 
tion request from the mobile services switching 
center ( 1 6) to a media gateway ( 1 0) of the interface 
means (20) in order to request the both-way 
. through-connection. 

26. Method of claim 25. further comprising: 

after receiving the modify connection request from 
the mobile services switching center (16), forward- 
ing a modify connection acknowledge message 
from the media gateway (10) to the mobile services 
switching center (16) and performing the both-way 
through-connection. 

27. Communication network comprising a packet 
switched protocol based cellular telephone network 
(1 ) having a first layer (3) for transferring signalling 
information assigned to a call being processed by 
the communication network, a second layer (4) for 
transferring payload information assigned to the 
call, and interface means (20) for coupling the cel- 
lular telephone network ( 1 ) to a further network (2), 
the interface means (20) comprising a signalling in- 
formation exchange function and a payload infor- 
mation exchange function between the cellular tel- 
ephone network (1) and the further network (2). the 
first layer (3) and the second layer (4) of the cellular 
telephone network (1) being coupled to the inter- 
face means (20), and the second layer (4) compris- 
ing at least one base node to be coupled to at least 



one mobile station from which the call originates, tc 
the first layer (3) and to the interface means (20). 
within the cellular telephone network (1 ): 
means of the first layer (3) to control and to transfer 

5 an exchange of address information identifying the 

base node within the cellular telephone network (1 ) 
and identifying the interface means within the cel- 
lular telephone network ( 1 ) between the base node 
and the interface means in order to establish a 

10 through-connection within the second layer (4) for 
transferring payload information of the call from the 
base node to the interface means (20) and/or vice 
versa on the basis of the address information. 
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